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(57) Abstract 

A hand biometrics sensing device comprises an array of sensing elements (12) defining a sensing area (11) over which a person's 
hand is placed and which has a first portion (14) in which the sensing elements are arranged to provide high resolution sensing suitable for 
sensing fingerprint patterns and a second portion (15) in which the sensing elements are arranged to provide lower resolution sensing suitable 
for sensing at least one other hand biometric characteristic, for example, hand geometry, finger length, width or toter-joint dimensions. 
The sensing elements, which may comprise sense electrodes (17) connected to switching devices (16) such as TFTs, are arrayed in rows 
and columns and addressed by peripheral drive circuits via sets of row and column address conductors (18, 20), resulting in a low-cost, 
compact device. 



o 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the 



At 


Albania 


BS 


Spain 


IS 


Lesotho 


SI 


Slovenia 


AM 


Armenia 


Fl 


Finland 


LT 


Lithuania 


SK 


Slovakia 


AT 


Austria 


FR 


Prance 


tu 


Luxembourg 


SN 


Senegal 


AU 


Australia 


GA 


Gabon 


tv 


Latvia 


sz 


Swaziland 


AZ 


Azerbaijan 


GB 


United Kingdom 


MC 


Monaco 


TD 


Chad 


BA 


Bosnia am) Herzegovina 
Barb*** 


GB 


Georgia 


MD 


Republic of Moldova 


TG 


Togo 


BB 


GH 


Ghana 


MG 


Madagascar 


TJ 


Tapcieun 


BS 


Belgium 


GN 


Guinea 


MK 


The former Yugoslav 


TM 


Tmkmenistan 

Turkey 


BF 


BurkiaaPaso 


GR 


Greece 




Republic of Macodonia 


TR 


BG 


Bulgaria 

Benin 


HU 


Hungary 


ML 


Mali 


TT 


Trinidad amd Tobago 


BJ 


IB 


treland 


MN 


Mongolia 


UA 


Ukraine 


BR 


Brazil 


It 


bracl 


MR 


Mauritania 


UG 


Uganda 


BY 


Belarus 


IS 


Iceland 


MW 


Malawi 


US 


United States of America 


CA 


Canada 


IT 


Italy 
Japan 


MX 


Mexico 


UZ 


Uzbekistan 


CP 


Central African Republic 


JP 


NB 


Niger 


VN 


Viet Nam 


CG 


Congo 


KB 


Kenya 


NL 


Netherlands 


YU 


Yugoslavia 


CH 


Switzerland 


KG 


Kyrgyxstan 


NO 


Norway 


ZVV 


Zimbabwe 


ci 


Cole d'tvoirc 


KP 


Democratic People's 


NZ 


New Zealand 






CM 


CtfttCfoon 




Republic of Korea 


PL 


Poland 






CN 


dna 


KR 


Republic of Korea 


PT 


Portugal 






CU 


Cnba 


KZ 


Kaxakatan 


RO 


Romania 

Russian Federation 






CZ 


Czech Republic 


LC 


Saint Lucia 


RU 






DK 


Germany 


U 


Liechtenstein 


SD 


Sudan 






DK 


Denmark 


LK 


Sri Lanka 


SB 


Sweden 






BB 


Estonia 


LR 


Liberia 


SG 


Singapore 







WO 9*40962 ] ' PCT/IB98/00126 



DESCRIPTION 

HAND BIOMETRICS SENSING DEVICE 



The present invention relates to a sensing device for sensing a biometric 
characteristic of a persons hand, and comprising a matrix array of sensing 
elements defining a sensing area. 

The use of biometric sensing and hand biometric sensing in particular 
as a method of verifying the identity of a person is well known. One example 
of a hand biometric sensing device is a fingerprint sensor. 

Fingerprint sensing systems are attracting considerable interest for many 
different applications, ranging from high security uses such as access control 
for buildings and computers to low level security uses such as replacements 
for conventional locks and keys. Their main advantages for such purposes are 
that they are relatively easy and convenient to use, they avoid the need for 
keys, personal identification numbers and the like, and should be less 
susceptible to fraudulent use. The need for improving security and preventing 
fraudulent use, particularly, for example, when conducting financial transactions 
using banking terminals and ATMs and especially new applications arising from 
computer networking which include home banking and shopping on the internet, 
is widely recognised. 

Examples of fingerprint sensing devices using matrix arrays of sensing 
elements are described in US-A-5325442 (PHB 33628) and in the paper by 
N.D. Young et al entitled "Novel Fingerprint Scanning Arrays Using Polysilicon 
TFTs on Glass and Polymer Substrates" published in IEEE Electron Device 
Letters, Vol. 18, No.1, January 1997. In these devices a capacitive sensing 
approach is utilised. The sensing elements are arranged in a two dimensional, 
row and column, planar array, occupying an area generally corresponding to 
the size of a fingertip, and addressed by sets of row and column address 
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conductors. Each sensing element includes a sense electrode which together 
with an overlying part of a person's finger and an intervening layer of insulator 
material, that provides a sensing surface on which the finger is placed, 
constitutes a capacitor. Charging of the sensing element capacitors, using 
signals applied to the address conductors, is controlled by switching devices 
in the form of thin film transistors (TFTs) in the sensing elements. The 
individual capacitances of these capacitors depend on the spacing of the sense 
electrodes from the overlying fingerprint portions so that ridges and valleys of 
a fingerprint produce different capacitances. By measuring the charge storage 
characteristics of the capacitors in the sensing elements an indication of the 
presence of a ridge or valley above each sensing element is obtained. The 
rows of sensing elements are addressed one at a time in turn so as to scan the 
fingerprint and the variation in sensed capacitances produced over the array 
by a fingerprint ridge pattern provides an electronic image or representation of 
the three dimensional form of the fingerprint surface. 

These kinds of sensing devices are fabricated using the same kind of 
matrix switching thin film technology developed for active matrix display devices 
and the like to form the array of sensing elements and the sets of address 
conductors on a common substrate of glass or plastics and are considerably 
more compact and much less expensive to produce than conventional optical 
type fingerprint sensing devices which require a prism, lenses, a fight source 
and a CCD chip or CMOS image sensor chip. 

It is an object of the present invention to provide an improved sensing 
device of the kind using a sensing element array which is adapted to offer 
variable levels of security in use. 

According to one aspect of the present invention, there is provided a 
sensing device as described in the opening paragraph which is characterised 
in that in a first portion of the array the sensing elements have a resolution 
capable of sensing the fingerprint pattern of a person's finger when placed over 
that portion of the sensing area and in a second portion of the array the 
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sensing elements have a lower resolution for sensing at least one other hand 
biometric characteristic. The ability of the sensing device, with its single 
sensing element array, to sense not just a person's fingerprint but one or more 
additional biometric characteristics is important and advantageous. The 
performance of any hand biometric characteristic sensing system is based on 
system error rates, namely the false rejection rate and the false acceptance 
rate. For many applications employing a system which senses just one 
biometric characteristic the error rate is not satisfactory. By combining two, or 
more, biometric sensing systems the possibility exists for reducing the overall 
effective error rate but because most conventional biometric sensing systems 
tend to be expensive such combinations are not widely used and have been 
restricted to particular applications which justify the cost. The sensing device 
of the present invention, however, offers the ability to sense different hand 
biometric characteristics using just a single sensing element array for this 
purpose, thus simplifying manufacture and reducing cost. By using thin film 
technology to fabricate the sensing element array the device offers the 
advantage of compactness which is important when, for example, the sensing 
device is to be incorporated in other products, as well as being relatively 
inexpensive to produce. 

The sensing elements may be of the kind described in the 
aforementioned patent specification and paper which use a capacitive sensing 
approach and comprise thin film switching devices such as II- Is. However, 
it is envisaged that sensing elements which are capable of responding to the 
presence of a hand surface part in proximity thereto in a different manner to 
provide an indication of hand biometric characteristics could be utilised. For 
example, the sensing elements may be responsive to pressure or skin 
resistance such that, in the first portion of the array, the sensing elements 
respond differently to the ridges and troughs of fingerprint pattern by virtue of 
the pressure, contact, or electrical resistance caused by the ridges when the 
finger is pressed over the array. 

The other hand biometric characteristic which is sensed can be finger 
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length and/or width, hand geometry, palm print or finger inter - joint 
dimensions, all of which only demand lower (coarser) sensing resolution for 
their measurement compared with fingerprint pattern sensing. More than one 
of these may be sensed if desired. The data representative of the sensed 
characteristic or characteristics can be utilised together with the sensed 
fingerprint data to improve the accuracy of verification by comparing, with 
stored data, not just fingerprint information but this additional data as well. In 
practice, the biometric characteristics to be sensed could be selected 
depending on the level of security required, and the fingerprint sensing 
capability need not always be used. For low - level security purposes, finger 
length/width or finger inter - joint lengths may be sufficient whereas for high 
level security applications more than two biometric characteristics may be used, 
one preferably being fingerprint data. 

By using a suitable stylus, adapted to interact with the sensing elements, 
the sensing elements could be utilised to detect dynamic movement of the 
stylus, thus enabling the device to be used also for scanning a person's 
signature pattern for additional security. 

The overall dimensions of the sensing element array will vary according 
to the particular characteristics to be sensed. An array adapted to sense only 
finger characteristics would, of course, be considerably smaller overall than an 
array for sensing hand geometry and could, for example, be conveniently 
incorporated in a smart card. In any event, the use of thin film technology 
enables differently sized arrays to be fabricated relatively easily. The provision 
of comparatively high and low resolution regions in the array leads to benefits 
both in manufacture and operation. In particular, fabrication is simplified, 
resulting in better manufacturing yields, the array can be driven at faster 
scanning rates, and the amount of drive circuitry needed to address the sensing 
elements will be less than that which would be required by a sensing element 
array having the same, high, resolution capability throughout. 

In a preferred embodiment, the sensing elements of the array are 
arranged in rows and columns and connected to sets of row and column 
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address conductors, each row of sensing elements being connected to a 
common row address conductor and addressed in turn by a drive circuit 
connected to the set of row address conductors, and the pitch of the sensing 
elements in the column direction, and the spacing between adjacent row 
address conductors, is greater in the second portion of the array than in the 
first portion. Such an array can easily and conveniently be fabricated at low 
cost using thin film technology to form the address conductors and sensing 
elements on a substrate of, for example, glass or plastics. In the first portion 
of the array the sensing elements in each column may be connected to a 
common column address conductor and in the second portion of the array the 
number of sensing elements in each row is less than in the first portion and the 
sensing elements are connected to certain ones only of the column address 
conductors associated with the sensing elements in the first portion, for 
example every nth column address conductor where n is a whole number 
greater than one. Where n, for example, equals 8, then the sensing element 
pitch in the row direction in the second portion will be one eighth of the sensing 
element pitch in the first portion. 

The division of the sensing element array into high and low resolution 
portions leads to further advantages when using sensing elements of, for 
example, the kind described in the aforementioned publications. Because the 
number of sensing elements connected to each column conductor is small 
compared with that of an array having the same, high, resolution throughout, 
the parasitic column capacitance is lower which means that the noise 
performance of the read-out amplifiers connected to the column conductors is 
improved and signal attenuation is reduced. Also, less noise from the row drive 
circuit is coupled to the read-out amplifiers through the sensing elements due 
to the fact that fewer row conductors are needed. 

Various other arrangements may be possible. For example, in one 
alternative arrangement the rows of sensing elements in the first portion may 
be physically shorter than the rows of sensing elements in the second portion 
with the column address conductors associated with the sensing elements in 
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the first portion being fanned out at the transition between the two portions and 
each of these column address conductors being associated with a respective 
column of sensing elements in the second portion. In this case, the number of 
sensing elements in each row in both portions is the same and the pitch of the 
column conductors is constant in both portions but larger in the second portion. 
In the first portion, the smaller sensing element pitch provides the resolution 
necessary for fingerprint sensing, the overall area occupied by the sensing 
elements in this portion being slightly larger than the overall size of a person's 
finger tip, while the sensing elements in the second portion, being of larger 
pitch in both the row and column directions, occupy a considerably larger area, 
for example conforming with the size of a person's hand. In this arrangement, 
however, the fanning out of the column address conductors will result in a dead 
region at the transition between the two portions. 

According to another aspect of the present invention, there is provided 
a hand biometric characteristic recognition system comprising a sensing device 
in accordance with the one aspect of the present invention, processing means 
connected to the sensing device for receiving an output from the device 
indicative of the sensed hand biometric characteristics and comparing such with 
stored hand biometric characteristics data. 

A hand biometric characteristic sensing device in accordance with the 
present invention, and a recognition system using such, will now be described, 
by way of example, with reference to the accompanying drawings, in which:- 

Figure 1 is a schematic perspective view of an embodiment of the 
sensing device; 

Figure 2 is a simplified diagram illustrating a part of a sensing element 
array, and associated drive circuitry, of the device; 

Figure 3 shows the equivalent circuit of one example of a sensing 
element in the array; 

Figure 4 is a schematic diagram of a part of the array showing typical 
sensing elements at a transition region between high and low resolution 
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sensing portions of the array; and 

Figure 5 is a schematic block diagram of a recognition system 

incorporating the sensing device. 

It should be understood that the Figures are merely schematic and are 
not drawn to scale. The same reference numerals are used throughout the 
specification to indicate the same or similar parts. 

Referring to Figure 1 , the sensing device comprises a panel 1 0 whose 
upper side provides a generally rectangular sensing surface 11 upon which 
hands or fingers whose characteristics are to be sensed are placed. Along two, 
or more, sides of the sensing area, adjacent the periphery of the panel, 
addressing circuits 22, 24, for example in the form of ICs, for addressing a two 
- dimensional, planar array of sensing elements underlying the sensing surface 
11, and deriving electrical data output signals of the hand biometric 
characteristics sensed thereby, are provided. The sensing device is shown 
here in a simple schematic form. In practice, the panel 10 would be mounted 
in a housing which encloses the addressing circuits, while leaving the sensing 
surface 1 1 exposed, and could either be incorporated in other equipment, for 
example point of sale terminal. ATM or the like, or provided as a stand-alone 
unit in which case a cable (not shown) would be included for power supply 
input and data signal output. The sensing surface 11 is divided into two 
generally rectangular portions 14 and 15, the first portion 14 occupying a 
smaller, elongate, region at one end of the array whose height is selected to 
accommodate finger tips and the second, larger, portion 1 5 being dimensioned 
to receive at least a major part of the rest of the hand, as shown in Figure 1. 
A guide, not shown, may be provided for positioning the hand appropriately 
over the surface to prevent rotations. Apart from their dimensions, the two 
portions differ in that the first portion 14 has a resolution sensing capability 
sufficient to allow fingerprint patterns to be sensed while the second portion 15 
has a comparatively low resolution capability adequate for sensing other, 
generally large, hand biometric characteristics relating to the profile or outline 
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of hand parts such as finger length and/or width, finger inter - joint distances, 
the overall shape of a hand, or palm prints. 

The sensing element array of the device comprises an active matrix 
addressed row and column array of individual, and regularly-spaced, sensing 
elements 12 and a part of the array, comprising, for simplicity, sections of just 
three rows from the higher resolution portion 14 of the array, together with 
associated drive circuits, is shown in Figure 2. The sensing elements 12, and 
the manner in which they operate, are similar to those described in US-A- 
5325442 to which reference is invited for further information in these respects. 
Briefly, the sensing elements are addressed by a row drive circuit 22 and a 
column sense circuit 24 via sets of row (selection) address conductors 18 and 
column (sensing) address conductors 20 connected at their ends to these 
circuits, with individual sensing elements 12 being located at respective 
intersections of the two address conductor sets. The sensing elements 12 and 
sets of address conductors are all carried on a common substrate 21 . Sensing 
elements 12 in the same row are connected to a respective one of the row 
conductors 18 and sense elements in the same column are connected to a 
respective one of the column conductors 20. Sensing operation of the 
elements 12 is capacitive in manner. Each sensing element 12 includes a 
switching device, comprising here a TFT 16, connected between an associated 
column conductor 20 and a sense electrode 17 and operable by a selection 
(gating) signal on the row conductor 18 to which it is connected to apply 
periodically a potential present on the column conductor 20 to the electrode 17. 
The electrodes 17 of the array of sense elements are covered by a layer of 
dielectric material whose upper surface provides the sensing surface 1 1 and 
together with this layer and an overlying, localised, hand or finger part acting 
as a ground electrode constitute individual capacitors. The capacitances of 
these capacitors depend on the spacing of the immediately overlying hand or 
finger parts, which in the region 14 of the array will be determined principally 
by the ridges and troughs of a fingerprint while in the region 15 it will be 
determined more by hand and finger surfaces in contact with, or close to, the 
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sensing surface 1 1 . 

Upon applying a potential to the electrodes 17, an amount of charge is 
stored on these capacitors according to their capacitance values. The row 
drive circuit 22 addresses each row of sense elements in this manner by 
applying a selection signal to each row conductor 18 in sequence so as to 
charge up the capacitance of each row of sensing elements in turn. The 
charging current for the individual capacitors when they are addressed flows 
through the column conductors 20 and the amount of this current, indicative of 
the respective capacitance value, is sensed by means of charge or current 
sensing read-out amplifiers in the column drive circuit 24. The procedure is 
repeated for each row to scan the fingers and hand and produce over one 
complete field an electronic image of the array capacitances representative of 
the three dimensional profile of fingerprints and proximate hand surfaces from 
which an indication of the geometry of fingers and the hand can be derived. 

Other forms of sensing elements are possible, such as the capacitive 
sensing elements described in PCT WO97/40744. Moreover, other types of 
sensing elements which rely on a different sensing approach to detect an 
overlying hand or fingerprint portion can be used. For example, sensing 
elements responsive to physical contact, by virtue of the skin surfaces 
physically touching an electrode of the sensing element, or pressure can be 
used. In US-A-5270711 (PHB 33548) a touch sensing array is described in 
which each sensing element comprises a switching device, in the form of a TFT 
or thin film diode, and a capacitor which is periodically charged through the 
switching device and whose one plate is grounded by touching, either directly 
or through a deform able, pressure responsive, membrane. By monitoring the 
charging characteristics of the sensing elements, those which are touched can 
be identified. With the sensing elements having suitable resolution by being 
appropriately sized and spaced, such an array could be used for sensing the 
ridge patterns of fingerprints and hand part shapes. 

The sensing element array is conveniently fabricated by the same kind 
of thin film technology as used for producing other large area, active matrix, 
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arrays such as found in active matrix display devices. Briefly, the method 
typically involves the deposition and definition by photolithographic processes 
of a number of layers on a common insulating substrate. The sense electrodes 
17 and sets of address conductors can be formed from deposited metal layers 
and the TFTs 16 may be amorphous silicon or polysilicon type TFTs. The 
substrate can be of glass, quartz or polymer material. The row and columns 
drive circuits 22 and 24 may be fully integrated on the same substrate and 
fabricated simultaneously with array using the same processes, particularly 
when polysilicon TFTs are used in the array. 

Figure 4 illustrates schematically a part of the sensing element array at 
the transition between the portion 14 and the lower resolution portion 15 and 
including sections of six successive row conductors 18, r to r + 5, and ten 
successive column conductors 20, c to c + 9. The column conductors 20 are 
regularly spaced at, for example, 50 //m intervals. The row conductors 18 in 
the portion 14, i.e. row conductors r to r + 2 in Figure 3, are regularly spaced 
at, for example, a similar pitch of 50 /im. The sensing elements 12 in this 
portion 14 are thus arranged in regularly - spaced rows and columns with a 
pitch of 50 /im both vertically and horizontally. The resolution afforded by 
sensing elements in this portion is, therefore, appropriate to sensing fingerprint 
minutia. In the region 15, however, the row conductors 18 are spaced at a 
considerably greater distance apart than in the region 14. The spacing may be, 
for example, 400 //m. Furthermore, the sensing elements 12 in this region 15 
are provided at a greater horizontal spacing, in this example adjacent every 
eighth column conductor 20, i.e. the column conductors c and c + 7. Thus, the 
sensing elements in the portion 15 are arranged in regularly - spaced rows and 
columns at a 400 /im pitch, both horizontally and vertically. The resolution 
afforded by the sensing elements in this portion 15 is, therefore, adapted to 
sense coarser, and larger, biometric characteristics such as finger or hand 
profiles. If a different column conductor pitch is used, for example 70 /#m, then 
every sixth column conductor 20 may be utilised for the sensing elements in the 
second portion. The pitch of the sensing elements in the portion 15 can, of 
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course, be varied as desired. 

The sections of the column conductors 20 within the portion 15 which 
are not utilised by the sensing elements can be omitted if desired. However, 
arranging them so as to extend the height of the entire array conveniently 
allows the column sensing circuit 24 to be connected to either end of the array. 
The sensing element rows in both portions are addressed in similar manner 
and at the same rate. Thus, the time taken to address the rows r to r + 2 is the 
same as that taken to address rows r + 3 to r + 5. 

By using large area, thin film technology to fabricate this array, a low- 
cost and comparatively compact sensing device is obtained. The overall size 
of the sensing element array may be around 25 cms by 15 cms with the first 
portion 14 occupying an area of approximately 3 cm by 15 cms. In this first 
portion the sensing elements are responsive to the ridges and troughs of a 
fingerprint to provide fingerprint ridge patterns information while their outputs 
provide also an indication of the profile of the fingertips. The sensing elements 
in the second portion 15 are responsive to overlying hand surface parts to 
provide an indication of the hand outline and three dimensional surface profile 
characteristics such as finger joint regions. Upon addressing all sensing 
element rows, a hand overlying the array is scanned and the response of 
individual sensing elements detected in the column sense circuit 24 to provide 
in effect an electronic image of fingerprint patterns and hand geometry 
characteristics generally. Signals indicative of the individual responses of the 
sensing elements are provided at an output of the sense circuit 24 in the form 
of a serial data pulse train, as described in US-A-5325442. 

Since fewer sensing elements are connected to a column conductor 20 
than would be the case for an array having the same, high, resolution 
throughout the noise performance of the read-out amplifiers is improved and 
signal attenuation reduced since parasitic column capacitances are lowered. 
Also, as fewer row conductors are needed, less noise from the row drive circuit 
22 will be coupled to the read-out amplifiers through the sensing elements. 
Rather than addressing all the rows of sensing elements in the array in 
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succession, the two portions 14 and 15 may be addressed separately. 

Figure 5 shows in schematic block form a fingerprint recognition system 
incorporating the sensing device, here represented by the block 60. The 
system includes means responsive to the serial pulse train output from the 
sensing circuit 24 to provide characteristical data of a sensed fingerprint, and 
other hand biometric characteristics), and means for comparing said 
characteristical data with stored characteristical biomedical data for one or 
more hands. The output obtained from the sensing device is provided in a form 
comparable to the video output provided by an image sensor in known optical 
fingerprint sensing devices. Accordingly, and as will be apparent to skilled 
persons, components of the system, other than the sensing device, can be 
generally of the kind employed in systems using optical sensing devices. The 
fingerprint characteristical data, in accordance with standard practice, may take 
the form of information regarding the orientation of ridge lines and relative 
positions of minutiae, that is the ending and bifurcations of the lines. The 
processing of information obtained from the sensing device to produce and 
compare characteristical data can follow known schemes and techniques. 
Because the sensing device of the invention is capable of providing information 
of the three dimensional profile of a fingerprint improved accuracy of 
identification or verification can be obtained by making use of topological 
features in addition to the spatial positions of minutiae, although of course use 
may be made only of information in respect of the two-dimensional ridge 
patterns to simplify the processing necessary if less accuracy is acceptable. 
Briefly, the output from the device 60, suitably conditioned, for example by a 
thresholding circuit 64, is fed to an analysis circuit 61 which is programmed to 
identify and extract characterising features of the sensed fingerprint, such as 
the position of minutiae, and also to extract information representative of other 
hand biometric characteristics such as finger length or width, finger inter - joint 
dimension information, palm prints or hand geometry signifying the shape or 
profile of the hand. Data from the circuit 61 is supplied to a computer 62 which 
through standard algorithms compares the data with biometric characteristical 
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data of a plurality of hands, or a single hand depending on whether the system 
is used for identification or merely verification purposes, held in a storage 
device 63 and which provides an output in accordance with whether or not a 

match has been found. 

The circuit 61 can be programmed either to utilise the three dimensional 
information for a fingerprint provided by the sensing device for high accuracy 
of recognition, or alternatively, with appropriate discrimination to select 
particular output signal values from the device 60, utilising specific information 
representative of the two dimensional ridge pattern in the nature of a binary 
image similar to that obtained from known optical sensing devices. 

In addition to sensing the physical characteristics of a person's hand, the 
array can be utilised further as a means for sensing a person's signature to 
provide the kind of security found in signature recognition systems. To this end 
a suitable form of stylus, adapted to cause an appropriate response in the 
sensing elements when in close proximity thereto so as to detect the dynamic 
movement of the stylus, would be used. 

The overall size of the array can be varied depending on which hand 
biometric characteristics, in addition to fingerprints, are to be sensed. For 
example, the length of the array can be reduced if merely finger characteristics 
are to be sensed. If only the fingerprint and a finger biometric characteristic 
such as finger length, width or inter - joint distances, are required then 
obviously both the length and width of the array can be considerably reduced 
and the size of the array need only be such as to accommodate a person's 
index finger or two fingers for example. A sensing array sized to accommodate 
just one or two fingers could readily be incorporated in a smart card for 
example and could conveniently be used to sense a person's signature as well. 

The portion 14 may be used for sensing more than one fingerprint of a 
person's hand. When this is not needed the active sensing region of the array 
portion 14 may be restricted to a smaller area occupying a part only of the full 
width of the surface 11 shown in Figure 1 over which the tip of, for example, 
a person's index finger is placed, the area to be used for this purpose being 
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suitably marked or defined by a mask on the portion 14. 

From reading the present disclosure, other modifications will be apparent 
to persons skilled in the art. Such modifications may involve other features 
which are already known in the field of fingerprint and hand sensing and 
component parts thereof and which may be used instead of or in addition to 
features already described herein. 
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CLAIMS 

1. A sensing device for sensing a biometric characteristic of a 
person's hand and comprising a matrix array of sensing elements defining a 
sensing area, characterised in that in a first portion of the array the sensing 
elements have a resolution capable of sensing the fingerprint pattern of a 
person's finger when placed over that portion of the sensing area and in a 
second portion of the array the sensing elements have a lower resolution for 
sensing at least one other hand biometric characteristic. 

2. A sensing device according to Claim 1, characterised in that the 
sensing elements are arranged in rows and columns on a substrate and 
addressed via sets of address conductors carried on the substrate. 

3. A sensing device according to Claim 2, characterised in that the 
sensing elements in both the first and second portions are regularly spaced 
from one another with the pitch of the sensing elements in the second portion 
being greater than the pitch of the sensing elements in the first portion. 

4. A sensing device according to Claim 2 or 3, characterised in that 
the rows of sensing elements are each connected to a respective row address 
conductor and are addressed in turn by a drive circuit connected to the set of 
row address conductors, and in that the pitch of the row address conductors in 
the column direction is greater in the second portion than in the first portion. 

5. A sensing device according to Claim 4, characterised in that in the 
first portion the sensing elements in each column are connected to a respective 
column address conductor and in the second portion the number of sensing 
elements in each row is less than in the first portion and the sensing elements 
are connected to selected ones only of the column address conductors 
associated with the sensing elements in the first portion. 
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6. A sensing device according to any one of Claims 2 to 5, 
characterised in that the sensing elements comprise capacitive sensing 
elements which are covered by a layer of dielectric material whose surface 
provides a sensing surface over which a hand part to be sensed is placed. 

7. A sensing device according to any one of Claims 2 to 6, 
characterised in that each sensing element comprises a sensing electrode and 
at least one thin film switching device connected between the electrode and an 
address conductor. 

8. A hand biometric characteristic recognition system comprising a 
sensing device in accordance with any one of Claims 1 to 7, processing means 
connected to the sensing device for receiving an output from the device 
indicative of the sensed hand biometric characteristics and comparing such with 
stored hand biometric characteristics data. 

9. A hand biometric characteristic recognition system according to 
Claim 8, further including a stylus adapted to be sensed by the sensing 
elements of the array when in proximity thereto so as to enable a person's 
signature to be sensed when written over the array using the stylus. 
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